The article deals with the issues of modern snail breeding in Ukraine, problems and prospects for their cultivation. The main areas of use of snails are classified. With the proper cultivation of snails, the business is profitable, because meat and slime of snails are expensive, have a lot of useful qualities. The characteristic of the farms for the production of snails in Ukraine and the products of snails -snails, meat, caviar, mucus.
Introduction
Today there is a rapid development of technologies, one of the innovations in the agro-industry and feed-processing industry is the cultivation of snails, which does not require significant expenses, the period of cultivation and, with the right approach, is a waste-free technology. Snails are bred artificially. The business of growing snails is profitable. Meat of snails is a nutritious dietary product (the ratio of fats: carbohydrates -70: 10:20) , as well as strong aphrodisiac, contains protein, essential amino acids: choline -essential for the brain and retinol -necessary for blood vessels, macro-and trace elements (selenium, iron, calcium, zinc, potassium, sodium, magnesium, copper, phosphorus), a large number of fatty acids, without cholesterol and a large amount of vitamins (A, B1, B2B6, B9, B12, E , K, PP) [1] [2] [3] [4] . In 100 grams of snail meat contains 90 kcal and has a pleasant taste (Table 1) [2, 5] .
Snail meat is considered to be a dietary and easily digestible product, therefore it is recommended to all people who have excess weight, metabolic disorders. The snails contain enough calcium, iron, and magnesium, so they help to restore and strengthen the bone and cartilage tissues. In addition to meat, mucus and caviar are snails that are expensive and have a lot of useful qualities [6] .
In Ukraine, the most common grape snails are the genus Helix and the snails of the genus Ahatin. The homeland of Akhatina's snail is East Africa, but after some time, this species of molluscs has often been noticed in the Seychelles, and then throughout Madagascar.
Already in the early 20th century, the snail was discovered in India and in Sri Lanka. And after 10 years the mollusk safely moved to live in Indochina and Malaysia, and then he was brought to Europe [7] [8] [9] .
Helix pomatia grape snails live in Europe and feel great in Ukraine, but they are the largest gastropods of molluscs that live up to 7 years of age. Snake "commodity" has a weight of 20-25 g and a size of about 5 cm. 1 snail brings up to 1 kg of litter for a period. From 100 kg of snails receive up to 2 tons of offspring. In one season, one snail is able to delay up to 40-60 eggs. [10, 11, [16] [17] [18] [19] .
The main areas of application of snails include: -cooking (restaurants with European cuisine, elite supermarkets, frozen semi-finished products). Terrestrial mollusks are served in prestigious restaurants in Ukraine and the world, and semi-finished products are sold in supermarkets of large cities, all of which is imported from France and other countries of Western Europe; -cosmetology "sclotherapy" (snails in cosmetology play an important role, since their mucus possesses a rich composition for useful substances); -jewelery and decor (snail shells can be used as souvenirs and jewelry); -livestock breeding (in poultry farming, shellfish snails and minced meat for feeding farm birds, as well as non-conditioned snails) [1, 3, 10, 12] .
The purpose of the work is development of recipes and technologies of production of mixed fodders and additive for snails (genus Akhanin and Helix), estimation of their zootechnical and economic efficiency.
To achieve this goal it was necessary to solve the following tasks:
-to analyze the volumes of the production of snails in the world and in Ukraine;
-to identify the advantages and disadvantages of snails in comparison with the cultivation of farm animals;
-analyze the market and characteristics of feed additives and fodder for snails; -calculate the recipe for full-fodder feed for snails;
-to study physical, chemical and microbiological indicators of full-fodder feed; -To conduct a zootechnical evaluation of the developed feed.
Objects of research -Snails Akhaten and snails grape Helix pomatia, fodder for snails.
In the work, when determining the quality of feed raw materials and finished feed additives, standard methods of research were used. The appearance and size of the snails were determined visually and with the help of a caliper. Mass of snails by weighing on technical scales over a period of time.
Analysis of literary data and problem statement
Today in the world 420-450 thousand tons of molluscs are sold for about $ 12 billion. Of these: 15% are grown on special farms, while others are collected in natural conditions. In the structure of global production of snails, the leaders are Morocco -47%, Spain -20%, Indonesia -18%, followed by China -9% and Romania -6% [10, 20] .
The leader among buyers of snails is China with a share of more than 40% of world imports. Followed by European countries, famous for their exotic cuisineFrance (23.12%), Italy (10.46%), Belgium (5.76%), Greece (4.16%) and others (13.62% ) [10, 20] The world market of snails in 2018 amounted to 750 thousand tons, snail meat -more than 110 thousand tons, and demand is met by a maximum of 70%. In 2017, the world's production of snails was 650 thousand, in Ukraine -415 tons (Fig. 1) . In 2018, for the first 3 months. there is a decline -production volume amounted to 60.5 tons, which is explained by the purchase of young snail farmers. However, despite the fact that Ukraine consumes very little snail meat (10-12 tons per year), Ukraine in recent years has considerably increased exports of snails to France, Spain, Poland, Germany, Belgium, and Britain [10] [11] [12] [13] [14] 20] .
Import of snails increased significantly in Ukraine. In 2015, they were imported for 0,2 thousand dollars (0,4 kg), and already in 2016-4,8 thousand dollars (977,9 kg). In 2016, just like a year earlier, China became the main supplier of mollusks to Ukraine. The second place is France. It is noteworthy that in 2015 Russia blocked the top three importers of molluscs in Ukraine -$ 861.2 th. (593 tons). Already in 2016, deliveries from this country decreased by almost 8.5 times [10] [11] [12] [13] [14] 20] The main advantages of snail breeding include: meat contains a minimum of cholesterol -48 mg / kg (pork -83 mg / kg, beef -126 mg / kg), which helps to protect the heart and human circulatory system; strong aphrodisiac (dominated by chocolate and strawberries) -used to enhance feelings; snails emit 80 times less methane than cows; To get 200 calories, a person consuming meat snails, eat the least fat and most proteins in comparison with other meat; ease of breeding and care, do not hurt [2, 4, 15] .
There are three ways of breeding snails [21] [22] [23] [24] : 1. extensive -involves the cultivation of molluscs in natural conditions, involves growing completely in the open area. The advantage of this method is a low budget, a drawback is the long term of cultivation. Cultivation under natural conditions is suitable for private arboretum, botanical garden or park. It is in these conditions that it is possible to exclude the main enemies of mollusks: rodents, birds, wild boars. Existing in a closed territory the snails do not crack.
2. The intensive method is more suitable for breeding on an industrial scale, provides for breeding in a closed room of the greenhouse type. In this case, it is necessary to create an optimal microclimate for molluscs (constant maintenance of the required temperature and humidity) and intensive feeding. With this method, they grow and mature much faster (in about a year and a half). Advantages of the intensive method: obtaining a high number of individuals and their eggs, which are called "white caviar". Cons: high initial costs and high complexity.
3. Semi-intensive breeding of snails in open pits, where natural shading and moisturizing are organized, as well as a good organization of feeding, with the addition of moderate amounts of feed. Thus, snails grow and ripen in 2-2,5 years, based on the conditions of cultivation and retention. The benefits of a semi-intensive method: low initial costs, the possibility of growing on a small area, rather low complexity. Disadvantages of the method: relatively slow growth and development of individuals (slower than in intensive mode) [26, 27, 33] . This technique is quite universal -suitable for breeding both in industrial production and in private subsidiary farms.
In the case of growing molluscs by semiintensive method in a private auxiliary farm, it is possible to save a lot on their feeding. Dandelion, nettles, burdock, eggplant, horse sorrel and other wild plants will fit the diet of the individuals. You can use food waste, processed fruits and vegetables, leaves. Thus, the semiintensive method is most suitable for domestic breedingthe cost of food will be virtually eliminated.
With the maintenance of snails, provision is made for feeding with natural forages, feed additives and a combined method. A special need for a diet should be the presence of calcium to strengthen their shell [21] [22] [23] [24] [25] [26] [27] [28] [29] .
The most popular method of breeding snails is the farm. The first gluten farm in Ukraine appeared in Transcarpathia in 2010 [18] . Today in Ukraine there are 15 gilly farms, 90% of which is exported. Among the largest include: "Snail Elf" (Kyiv region); Eco Ravlyk (Vinnytsia region); "Western Snail", "Organic Escargo"; Ponebel (Lviv region); "Restaurant" (Khmelnytsky region); "Farm M. Demian", "Pokutskiy snail" (IvanoFrankivsk region); "Aulika" (Zhytomyr region); "FGRavlyk-2016" and "USH (Ukrainian Snail Holding)" (Poltava region); "Zdravlik" (Dnipropetrovsk region); Aunt sophie snails (Kherson region); "Squirrel House" (Kharkiv region); Family Snail Farm (Odesa region) [10-14, 20, 26, 27, 33] . The Ravlyk Farm is a farm that aims to develop a culture of snail consumption in Ukraine, as well as the integration of quality tools for growing molluscs in Ukrainian agriculture ( Table 2) .
Breeding of snails in artificial, "greenhouse" conditions is also a guarantee that the meat that is sold will be free from various contaminations -heavy metals, pesticides and others. Propagating snails are good. Only they need space. Normal conditions for their lives are created when 40-50 snails (that is, about a kilogram) live on 1 square meter.
In the Zhytomyr region and throughout the whole of Ukraine, the grape snail is spread. People who decide to do this business must imagine the life cycle of this snail, taking into account the factors of the environment: temperature, humidity, thermal regime. For example, our snail does not like the dry continental climate. However, it does not fit and excessive moisture. Usually the snail lives up to seven years, but in the conditions of our climate, it becomes sexually mature and commercial only for the third year. That is, it reaches those sizes that allow it to be used as a food product. So, in terms of outdoor parking, one should expect that the return will not be earlier than 2 years. The snail in the natural environment grows more slowly than a rabbit or a cow.
Today in the forage market of Ukraine there are such types of additive for snails as: ahatinka, graincalcium mixture for ahatian, dried gammarus and mixed feed, which is usually imported.
Ahatinka is a universal protein-calcium feed additive for snails [30] . Advantages: Suitable for all types of Achatina, arachatin, lymph coli; accelerates the growth and for mation of a healthy strong shell; it has an attractive taste and smell for snails; Suitable for snails of all ages; Recommended for daily use.
Composition: shells of mollusks, shells of raw chicken and quail eggs, sepia (cuttlefish), chalk, groats (oats, buckwheat, corn, wheat), gammarus, fish meal, meat and bone meal, tricalcium phosphate, vitamin and Slime of snails, 1 kg 4900 mineral complex. Average price -28 UAH / 100 g. Forage for AHATIN grain-calcium mixture of ground snails 100 g Zelena Zoo -the main feed for land snails: the best source of calcium for land snails Ahatin, Arachatin, Limicolaria and other animals. It is best fed with snails and in dry form from a bowl, and mixed with juicy food [31] . Ingredients: 50% of grain (oat flakes, rice, buckwheat, millet, mix for exotic birds, vitamin and mineral complex), 50% calcium (sepia -cuttlefish shell, natural forage chalk, raccoon, egg shell). Average price -13 UAH / 100 g.
Research results
Based on the literary search, taking into account the needs and taste preferences of snails, and analysis of the existing additive for snails, we have calculated and optimized the recipe for compound feeds for snails for the software complex KormOptim Expert (Voronezh). Optimization was carried out in terms of the nutritional value of feed (the content of exchange energy, crude protein, crude fiber, amino acids, calcium, phosphorus, sodium) and its value.
In the calculation, a comparison of the calculated recipe with recipes for feedstuffs for Achatin and feed for the snails produced in Bulgaria was carried out. The recipes of feed and their nutritional value are given in Table 3 .
It is established that the feed on the developed recipe is not inferior to the fodder that are offered today for the cultivation of snails, and at a cost is cheaper.
According to the calculated recipe, feed was obtained in accordance with the phased technological scheme presented in Fig. 4 . Technological process of production of mixed fodder was carried out in accordance with the "Rules of organization and maintenance of the technological process of production of fodder products" (Kiev, 1998).
All raw materials used for the production of mixed fodders for snails come in a certain size in a paved species in bags and should be characterized by the passage of the sieve № 20 (a lattice with a diameter of holes  2 mm) or SD № 1,6 (wire mesh with a cell size of 1, 6x1.6 mm) not less than 95%.
The raw materials are alternately fed to a dipping unit in a folding cabinet, which has a metal mesh with 50 x 50 mm holes, to remove random impurities.
If necessary, the raw material must undergo preliminary granulometric preparation. The raw material, which does not meet the requirements for grain size, is crushed in a hammer crusher, in which a sieve shell with a diameter of holes  3 mm is installed. The grinding products are sent to a sifting machine, which installs a sieve -a cloth of a lattice № 20 with a diameter of holes  2 mm. Orient sieve № 20 with diameter of holes  2 mm is sent for repeated grinding in the same hammer crusher. The passage of the sieve № 20 with the diameter of the holes  2 mm -is sent to an electromagnetic  "Зернові продукти і комбікорми", 2018 Figure 4 -A phased scheme for the production of mixed fodders for snails.
separator for the separation of metal-magnetic impurities, and then into the suppository bunkers. Prepared components (Fig. 3, a) are dosed according to the recipe on a weight dispenser. The suspended components are sent to the mixer. The main mixing of the doped components is carried out in a periodic mixer with a blasting mixing device for 240 s at a rotation frequency of the mixing device operating unit n = 1,25 ... 1,4 c -1 . Ready mixed fodder (Fig. 3, b) for snails is packed in bags of 50kg or a small container of 100 g cans.
Painted fodder was studied by definition of physical, chemical and microbiological quality indices.
Organoleptic characteristics of feed for snails: appearance -a dry homogeneous mixture without solid lumps with the color inherent in the combined color of the mixed-recipe components (gray) (Fig. 3, b) . The smell is inherent in the combined odor of the mixedrecipe components (slightly pronounced fish).
Physical indicators of feed for snails: the mass fraction of moisture -10,5%, volume mass -720 g / l, the natural slope angle -48grad., The brightness -6,3 cm / s, the size -0,56 mm.
Analysis of the physical properties of the components of the feed additive indicates that all the components refer to heavy-duty raw materials, since the angle of the natural slope is more than 40 deg. These properties must be taken into account when choosing technological regimes for the preparation of raw materials for the production of feed (the gradient angle of gravity, bottom bunkers, the height of the embankment in bunkers, etc.).
According to the organoleptic, physical properties and chemical composition, ready-mixed fodder for snails meets the requirements of the State Standard of Ukraine.
The microbiota is determined in order to find out what microorganisms present in the feed. In the presence of Salmonella and Intestinal Sperm Bacteria (ISB), feed may be dangerous to animal feeding. The microbiological parameters of the mixed fodder were evaluated by the determination of the number of bacteria, mold fungi, Salmonella and BGKP. Fodder was stored in unregulated conditions for 1 month. The results are presented in Table 4 .
It has been established that according to the quality indices the experimental sample of mixed fodders for snails meets sanitary requirements, since the amount of CFU is less than 500 іn 1g. In the developed experimental sample, the number of colonies is higher than in the mixed fodder of the Bulgarian production due to the presence of animal feed (meat-bone meal ).
The zootechnical evaluation is the final result of determining the effective action of fodder [34] . The zootechnical evaluation of the feed was carried out using 3 groups of snails: control and 2 experiments on 7 units in each group. Conditions for keeping snails: temperature + 18 ... The control group fed the main diet (OR): cucumbers, lettuce, apples, carrots in the same amount. Experimental groups received the main diet and 2 g of feed per day. Fodder was fed at evening and night time, pre-creating conditions for spraying "fog" with the help of a humidifier.
The assessment was conducted on the following indicators: growth of live weight (m, g); the length of the leg of the snails (l, mm) and the width of the snail (b, mm). The results of averaged research are shown in Table. 5 and Fig. 5 Fodder for snails during feeding gives a positive zootechnical effect, since the size of the shell at the end of the experiment refers to the commodity, the increase in the mass of snails increased by 13.6%, and the length by 30% at the feed conversion ratio (FCR) 1.2 ... 1.5.
Conclusions
1. The growth of consumption of snails, especially in Europe, forms favorable market conditions that ensure a guarantee of constant demand for products of activity of snail farms in Ukraine.
2. Growing of snails is a waste-free production with a closed cycle, which allows to get a commodity snail, meat, white caviar, offspring. Creation of snail farms allows to expand the domestic assortment of high biological value food products, as well as feed products.
3. Growing of snails is one of the directions of the solution of protein deficiency in the food and feed industry and the rational use of land resources.
4. Scientifically grounded and developed recipes of mixed fodders for snails with feed conversion ratio 1,2 ... 1,5, which allow more rational use of nontraditional types of raw materials.
5. According to the organoleptic, physical properties and chemical composition, the finished product meets the requirements of the State Standard of Ukraine. According to microbiological indicators of quality, feed meets the requirements, since the amount of CFU is less than 500 per 1 g.
6. Fodder for snails during feeding gives a positive zootechnical effect, since the size of the shell at the end of the experiment refers to the commodity (about 50 mm), the increase in the mass of snails increased by 13.6%, and the length by 30% 7. The Ravlyk Farm can be considered as an object of tourism business. 
